3GPP TSG-RAN WG2 Meeting #99







 R2-1708546
Berlin, German, 21 - 25 August 2017

Agenda item:
9.9.2
Source: 
Huawei, HiSilicon
Title: 

Measurement Enhancement for fast SCell set-up
Document for:
Discussion and decision
1
Introduction
In RAN #75 meeting, one new WI enhancing CA utilization was approved [1].  One of the objectives of this work item is to investigate and develop enhancements to reduced delays in Scell set-up, including shorter Scell configuration delay after UE moves from idle to connected.
In this document, we analyse the SCell configuration procedure in current specification and identify the main issue. And possible enhancements are also provided. 

2
Discussion
2.1
SCell Measurement in RRC Connected Mode
In the current specification, the SCells are configured for the UE based on the UE measurement report. The procedure is depicted as shown in the Figure 2.1-1.
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Figure 1 SCell configuration procedure after UE enters RRC connected mode
When the UE enters into RRC connected state, the network sends measConfig message to the UE. The UE performs measurement on the configured objects including SCell candidates. The measurement on the SCells candidates will be performed based on inter-frequency, i.e. the UE shall perform the measurement using gap. For example, the minimum available time for inter-frequency during 480ms period is 60 and 30 for gap pattern 0 and 1 respectively [2]. This will cause data transmission interruption, since the UE will tune the RF to the SCell measurement object. In release 13, 32 carriers have been supported in the specification. The more carriers the UE measures, the more interruption time will be brought in for the PCell.
Observation 1: measurement on SCell candidates will introduce data interruption for PCell.

The whole procedure before the network configures the SCells for the UE including the following procedures:

 Firstly, the network configures the measurement object for the SCell candidates. This procedure is only RRC taking effect time which may be 15ms as assumption according to 36.331. 
Secondly, the UE performs inter-frequency measurement for SCell selection. To meet the measurement requirement, the measurement result reported from physical layer to L3 layer should be evaluated within 480ms measurement period. Then the UE need further perform L3 filtering by combing the current and historical measurement values for each cell. Therefore, it may take a long time to generate an available measurement report. 
Then the UE sends the measurement report to the network for the network to decide which SCell can be configured to the UE. It can be seen that the configuration as well measurement procedure occupies more than 500ms (480ms + 15ms). The long procedure for scell measurement and configuration delayed the scell usage of the UE, especially impact on the performance when there is traffic requiring ultra-low latency requirement for the UE. 
Observation 2: The long procedure for Scell measurement and configuration delayed the Scell usage of the UE.
From the analysis above, it takes a long period to perform measurement on SCell candidates during RRC connected, causing PCell data transmission interruption. Therefore, as mentioned in [1], performing IDLE mode measurement on SCell candidates to speed up the scell configuration may be effective and feasible approach.  In the following sections, the possible enhancement will be illustrated:
2.2
Current Solution for IDLE SCell candidate measurement
2.2.1
MDT logging
Currently, the UE may be configured to perform logging of measurement result in RRC_IDLE mode with the LoggedMeasurementConfiguration message. During the logging duration time, the UE performs the logging using loggingInterval in the time loggingDuration. The neighbour cell may also be included in the configuration apart from the serving cell.
However, the MDT report is used by network for network planning and diagnosis. Even though the report may include the neighbour cell results, it may not be used for SCell configuration. 

Observation 3: the RRC_IDLE mode MDT logging result is not suitable for SCell configuration.
Therefore, we propose that:

Proposal 1: enhanced IDLE mode measurement approaches for SCell candidates should be studied.
2.3
Enhanced RRC_IDLE measurement for SCell candidate
To be in perspective, the RRC_IDLE mode measurement for SCell selection demands the following enhancements, compared to regular RRC_IDLE mode measurement and MDT RRC_IDLE mode measurement:
1. neighbour cells list is mandatory and different from that for MDT purpose;

2. criteria of neighbour cell measurement triggering is different from that of regular and MDT RRC_IDLE mode measurement;

As we known, the most important requirement for a UE in idle mode is to minimize the power consumption. Hence, to avoid overwhelming power consumption caused by aimless measurement, a limited measurement objects for SCell candidate measurement is necessary. Moreover, since the cells can be aggregated are within a same eNB, it is reasonable to signal a neighbour cells list where the cells are of a same eNB with the serving cell via system information or RRC release message.
On the other hand, the neighbour cell measurement does not perform endlessly in LTE, in order to save the UEs’ battery energy. There are rules used by the UE to limit needed measurements, e.g. if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements. However, the motivation of RRC_IDLE mode measurement for SCell selection is different, which is for carrier aggregation, rather than seeking for a better quality target cell to replace the serving cell. Therefore, the rules used by the UE to limit needed measurements for regular cell reselection are not applicant to the RRC_IDLE mode measurement for SCell selection.
And the whole procedure is depicted Figure 2.1-1.
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Figure 2 RRC_IDLE mode measurements for SCell candidates
Proposal 2: it is proposed to signal a neighbour cells list where the cells are of a same eNB with the serving cell via system information or RRC release message.

Proposal 3: it is proposed to cancel or modify the rules used by the UE to limit needed measurements for regular cell reselection during the RRC_IDLE mode measurement for SCell selection.
3
Conclusions

Observation 1: measurement on SCell candidates will introduce data interruption for PCell.

Observation 2: The long procedure for Scell measurement and configuration delayed the scell usage of the UE, especially impact on the performance when there is traffic requiring ultra-low latency requirement for the UE.
Observation 3: the RRC_IDLE mode MDT logging result is not suitable for SCell configuration.
Therefore, we kindly propose that:
Proposal 1: enhanced IDLE mode measurement approaches for SCell candidates should be studied.
Proposal 2: it is proposed to signal a neighbour cells list where the cells are of a same eNB with the serving cell via system information or RRC release message.

Proposal 3: it is proposed to cancel or modify the rules used by the UE to limit needed measurements for regular cell reselection during the RRC_IDLE mode measurement for SCell selection.
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